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(54) yCTPOI/ICTBO fl/lfl BblllPAB/lEHHH 
OECA/JHOI4 KOJIOHHbl 
(57) M3o6peTeHne othocmtca k He<J>T«HOM m 
raaoBOM npoM-CTu u npeAHaaHaweHO a^» bu- 
npae/ieHMfl o6caAHofi ko/iohhw (OK). Ue/ib - 
noBbiujeHwe- MaAexHocTM pa6oTw ycip-oa 3a 
CMd npeAOTBpaineHUA ero 3aKnnHMB3Hnq b 
CKBaxuHe npn OAHoapeMeHHOu skohommm 
3Hepropecypcoa 3a cneT o6ecneMeHnn bos- 

MOXHOCTW yMeHbtUeHMR KpytfltAerO M0M6HT3. 

A"» 3Toro Kopnyc (K) 1 ycTp-ea MMeeT KOHMne- 
CKwe np«Myio m o6paTHbie HanpaB/ifliomwe. a 
na ero HapyxHOti noBepxHoc™ Bbino/iHeHbi 
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KonbiieBofl na3 2 m paAwa/ibHbie na3bi 10. flo- 
cneAHne MMe»OT b nonepeMHOM ceMeHww K 1 
paBHOMepHOM3MeHflK)iuyiocfl rny6nHy Ana pa- 
Ana/ibHoro nepeMemeHun po/imxob (P) 5 m 6, 
KOTopue pa3MeuieHbi e na3ax 10 c bo3mo>kho- 
CTbio paAwa/ibHoro nepeMemenwfl. B xo/ibue- 
bom naay 2 nocneAooaTe/ibHO c 

B03M0)KH0CTbK3 BpaiUeHMfl OTHOCMT6/lbHO npO" 

AO/ibHovi ben K 1 ycTaHoa/ieHbt KO/ibua 3, 4 m 8 
c nasaMM 9 na o6pameHHbix APV * Apyry no- 



eepxHocTflx. rAe pacno/ioxeHbi BbiCTynw. £am- 
Ma na3oa Koneq 3. 4 w 8 b nonepeMHOM n/iocKo- 
ctm K 1 paBHa Be/iMHMHe paAna/ibHoro 
nepeMemeHMA P5m6. MeacAy xo/ibijaMM 3. 4 

M 8 C B03MO>KHOCTbK> 8pdlL(eHMS1 BOKpyr C806H 

ocw paSMeiqeH aropo* p*A P 5 m 6. B cnynae 
cmatmh OK Ha KaKOM-To ee y^acTxe no eceiMy 
nepMMeTpy BbinpaB/ieHiie OK 6yAeT ocymecT- 
a/i»TbCfl HenocpeAcroeHHO bccmm MeTbipbMsi P 
5 m 6. 4 ma. 



l43o6peTeHwe othocmtca k He<})TflHofi m 
ra30BOM npoMutu/ieHHocTM. a mmchho k ycT- 
poiiCTBaM aah Bbinpao/ieHMn o6c3ahom xoaoh- 

Hbl. 

Ue/tbK) M3o6peTenn« na/iqeTCJ? noBWtue- 

HUG H3AG>KHOCTM pa6oTbi yCTpOMCTBa 3a cseT 
npeAOTapaiueHim ero 3axAMHMB3HMH b cicea- 
KMHe npw OAHospeMenHOM skohommm 3Hepro- 
pecypcoo 3a cnex o6ecneMeHwn yMeHbtueHun 
KpyT«mero MOMenTa. 

Ha 4>nr. 1 cxeMamMHO M3o6pa>xeHo npeA- 
ziaraeMoe yCTpo&CTBo; na <J>mi\ 2 - pa3pe3 A-A 
tia <J)wr. 1; Ha <J>w\ 3 - paape3 6-6 Ha <J>vir. 1: 
Ha <J)mi\ 4 - TpaeKTopwM nepeMemeuMfi occm 
opaiueHMfl 0oamkob. ncpeKaTbiBaioiunxcp no 

.CM J? TOM M HeCMRTOM CTeHK3M 06caAHOfl KO/IOH- 
Hbf. 

YCTpOMCTBO COCTOMT M3 UM/IMHApHMeCKOrO 

MMeK)U4ero xoHWMecxyio np«Myio m o6pa™yto 
Hanpaa/iniomyK) Kopnyca 1, Ha Hapywnow no- 
BepxHOCTM Koroporo BbinoAHeH Ko/ibueaoM 
na3 2. rAe noc/ieAOBaie/ibHo pa3MeiueHbi uu- 
/iMHApMMecxMe KO/ibua, sepxHee 3 n Hwxnee 

4, MG)KAy KOTOpbIMM yCTdHOBACHbl C B03M0*- 

Hocrb'io BpaiueHMq BOxpyrcBoea ocm bbpxhmm 

p»A PO/1MKOB 5 M HMttHMM p»A pO/IMKOB 6, CHa6~ 

weHHwx pa3MemeHHWMM b BepxHeii m Huxoiefi 

H3CTAX H3 MX TOPUOBWX nOBepXHOCTflX BbiCTy- 

naMM 7. Me)KAy BepxHMM m hm>khmm p»a3mm 
PO/iukob ycTanoB/ieHO cpeAHee umjimhapmmc- 
CKoe Konbuo 8. BepxHee 3. cpeAHee 8 m hmx<- 

Hee 4 MM/lMHAPM4eCKMC KOAbqa BbinOHHeHW C 

na33MM 9 Ha o6pamenHbix Apyr x APyry noaep- 
xmocthx. rAe pacnonoxeHbi BbiCTynw 7 po/m- 
kob. Po/imkm 5 m 6 yciaHOB/ieHbi b na3y 2 m 
paAwanbHbix na3ax 10 xopnyca. Ila3bi 10 xop- 
nyca MMeiOT b nonepeMHOM ccmchmw xopnyca 
paBHOMepHo n3MenAiomyiocH rny6MHy ot bw- 
CTynoa 11 k anaAMHaM 12 ah» paAwa/ibHoro 
nepeMemeHM5i po/ihkob. Ko/ibua 3, 4 m 8 ycTa- 

HOB/ieHbl C B03MO>KHOCTbK) BpaiUeilMfl OTHOCM- 

Te/ibHo npoAonbHOvi ocm xopnyca. a ahmh3 
na30B 9 xo/ieu b nonepeMHOM n/iocKOCTM icop- 
nyca paBHa paAwa/ibHOMy nepeMeiueHMio po- 
/imkob. B xopnyce BwnonHen ocesoM xanan 13. 



YcTpo^cTBo pa6oTaeT c/ieAyiomMM o6pa- 

30M. 

Yctpomctbo Ha KOAOHHe 6ypM/ibHyx Tpy6 
cnycxaiOT b CKBaxcMHy m npM aoctmjkchmm mm 

5 BepxneM rpaHwqw cmrtoto ynacTxa o6caAHOi* 
KonoHHbi cnycK npexpaiuaiOT. 3aieM oseHb 
MeA/ieHHo BpaiuatoT xonoHHy 6ypMAbHbJx 
Tpy6. Ec/w xonoHHa Tpy6 cbo6oaho BpatuaeT- 
ch 3to yKa3biaaeT Ha to. mto p«aw poamkob 

10 BepxHMti 5 m hm)khmm 6 (<J)Mr. 1 -4) eme Me 

B3aMMOACMCTBytOT CO CMATblM yMBCTKOM o6' 
C3AH0M KO/IOHHU. He3HaMMTe/1bH0 yBCAMMMB 

rny6MHy cnycxa ycTpowcTaa. BHoab apau^aioT 
xonoHHy 6yp.MAbHux Tpy6. flaAbHefiujMM cnycx 
15 ycTpoMCTaa npexpatuaiOT o tom cAynae, ecAM 
npw BpameHMM koaohhw Tpy6 B03HMxaeT co- 
npoTMBneHwe ee apaiueHMio. mto ceMAeTe/ibCT- 
ayeT 06 ynope poamkob ycTpoiiCTaa b cmatw^ 
ynacTOK o6caAHOM koaohhw. riocAe 3Toro co- 

20 3A3K5T UMpiCy/inUMIO npOMblBOMHOM XMAXOCTM 

b CKsaxcMHe. KOTopaR npoxoAMT sepea ocesort 
KBHaA 13 Kopnyca 1 m nocne BbixoAa M3 nero 
oMuaaeT poamkm m cnoco6cTayeT mx oxAa>xAe- 

HMK). flpM BpaiUeHMM KOAOHHbl 6ypMAbHblX 

25 Tpy6 apamaeTcn xopnyc 1 ycTpoMCTaa. npM 
3tom ponMK, HaxoA«iMMMc» bo BnaAMHe 12 pa- 
AwanbHoro nasa 10 xopnyca (<t>Mr. 4), oxaauaa- 
excw npMxaTWM OAHoapeMeHHO k cmhtoA 
CTeHxe o6caAHOM koaohhu m Any paAviaAbHoro 

30 nasa xopnyca. B peaynbTaTe Mero npOMcxoAMT 
nepexaTbiaaHMe poAMxa no ynoMWHyrwM no- 
aepxHocTAM o6caAHOM koaohhw m xopnyca ye- 
TpOMCTaa. B to xe BpeMsi pOAMX. 
pacnoAOxeHHurt c npoTwaonoAOKHoi^ CTopo- 

35 Hbi Kopnyca 1. ynMpaexcn b HecMRTyio CTenxy 
o6caAHOA KOAOHHbi m nepexaTWBaeTcn oaho- 
apeMeHHO no 3Toft noBepxHOCTM m Any paAw- 
anbHoro na3a xopnyca. FlpM stom 
HanpaaAeHMe nepexaTbieaHMR poamkob m apa- 

40 iueHMe % canaaHHbtx c hmmm Bepxnero. cpeAHe- 
ro m HMXHero umamhapmmccxmx KOAeu 3. 8 m 4. 
coanaAaeTC HanpaanenMeM apaiueHMR xopny- 
ca 1 ycTpoviCTBa. B npouecce nepeKaTbiaaHMn 
po/iMxoa no Any paAMdAbHoro naaa 10 ohm m3 

45 BnaAMHw 12 nepeMemaxnca Ha aepuiMHy 11. 
hto conpoaoxAaeTcn npMHyAMTenbHbiM au- 
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.AOMweHueM ponwKOB 113 Kopnyca noA agmct- 
BweM oo3HW<aK)iuero 6oKOBoro (Bbmpaa/iflK)- 

\X\etO) yCHHMfl. PPM BWABMtteHMM PO/IMKOB MX 

BbiCTynw 7 nepeMematOTCH no naaaM 9. koto- 
pwe npeAycMOTpenbi b Ko/ibqax 3, 4 m 8. flpn 
3tom TpaeKTopun nepeMemeHMA ocm apame- 
hh3 J)o/iwk3, nepeKaTbiBaioiuerocn no hgcmw- 
tom CTeHKe o6caAHOM KO/iOHHu, 6yAer MMeTb 
bma oKpyxHocTM, noK333HHOM Ha <J>mi\ 4 
cnnoiuHow /imhmcm, qeHTp kotopom coBnaAseT 
c ueHTpoM o6caAHOii ko/iohhw. Ocb ace Bpa- 
menMfl ponwica, nepeKaTWBaiouierocji no cmh- 
tow CTeHKe KonoHHW m BunpaB/iHiomero ee. 
6yAeT nepeMeiuaTbcn no napa6o/iMMeCKOM 
TpaeKTopMM. KOTopaa noK33aH3 Ha tom xe <J>n- 
rype nyHKTMpHOM /iMHuew. 3to opomcxoamt 
M3-3a Toro, mto ycM/ine. neo6xoAHMoe /jna bw- 
npaeneHMfl CMHToro ynacTKa o6caAHOii ko/ioh- 
Hbt BcerAa MeHbiue ycm/imh, neo6xoAv»Moro 
A/i« nepBMHHOM Ae<J>opMaunM tom xe ko/iohhw. 
Po/imk, nepexaTbiaaioiUMMCfl no hccmhtom 
CTeHKe o6caAHOM ko/iohhu. nepeMemsacb M3 
BnaA^Hbi 12 Ha aepujMHy 1 1 ah3 paAwanbHoro 
ns3a, OTOABuraeT xopnyc 1 ycTpowcTBa ot ne- 

CM3T0M CTeHKM 0 CTOpOHy CMflTOM. BWAOMXe- 

HMe po/imkob M3 Kopnyca npeKpaiuseTcn 
nocne AOCTnxeHM« mmm aepwMH 1 1 Ana paAM- 
a/ibHoro na3d. MaKCMManbHoe paccTO«Hne, na 
KOTOpoe nepeMeiuaeTCw po/iMK. awnpaB/iHio- 
ujmm cMRTyio CTeMKy oGcaAHOii KonoHHW. 6y- 
AeT paaHO cyMMe paccro»HMM, Ha KOTopue 
BbiABwraiOTCfi M3 Kopnyca ynoMflnyTWM m npo- 
TMBonexamviM eMy po/imkm. B c/iynae cmatma 
o6csahom KonoHHW Ha xaKOM-TO ee yMacTxe no 
BceMy nepMMeTpy awnpdB/ieHMe ko/iohhw 6y- 
AeT ocytuecTB/iATbca HenocpeACTBeHHo Bce- 

MM MCTbipbMfl pO/lMKaMM. T3KMM 06p330M, B 

npouecce oahopo o6opoTa Kopnyca 1 ycTpofc- 
CT83 BbinpaanpeTcn yMacTO* o6c3ahom ko/ioh- 
Hbi. paBHWM no A"MHe cyMMapHOtf BbicoTe 
BepxHero m HMWHero p»aob po/imkob. Rnn bw- 
npaB/ieHun HwwenexamMx cmhtwx ysacTKOB 
o6c3Ahom KO/iOHHbi ycTpowcTBO AonycKaiOT M 
noBTop«K)T onnc3HHue onepsuMM. 

n p m m e p. flonycTMM.o6c3AHa» KonoHna 
AMdMeTpoM 299 mm (MapKa cTann K, To/mjMHa 
CTeHKM 12 mm) CMsrra Ha rny6nHe 3000 m. flna 

Tpy6 T3K0M npOMHOCTM H3pyXH0e A3B/ieHM€. 

npvi kotopom HanpjixeHne b rene Tpy6u aoctm- 
raeT npeAena TeKynecTM, paano 130 kPc/cm 2 . 

3T0 3H3MMT, MTO A«fl CMJITMJI 06caAHblX KOflOHH 
yK333HHOI4 npOMHOCTM A0CT3T0HH0 HapyXHOe 

A3B/ieHMe nopflAxa 130 kPc/cm 2 . BunpaB- 
zieHMfl t3kmx ko/iohh Tpe6yeTC» T3K*e Asone- 
Hue (m/im 6oKOBoe Bbinp3B/intoiuee ycwnne) a 
npeAensx 130 kI~c H3 ksxawm kb3aP3thwm 
CdHTMMeTp KOHTaxTa pa6oMero aneMenTa (b 
A3HHOM cnynae po/imkob ycTpoMCTas co cmr- 

TOM CTCHKOM 0&C3AHOM KOnOHHW. 



YcTpowcTBO cnycKaeTCfl Ha rny6M;iy 3000 
m Ha 6ypM/ibHOM KO/iOHne AMaMeTpoM 140 mm 

(MapK3 CT3/1M K. TO/llUMHa CTeHKM 10 MM). flpM- 

BeAeHHbtM Bee 1 nor. m t3kom ko/iohhw paseH 
5 Pnp - 38.8 kTc/m. npeAe/i TexyqecTM (7 T eK - 
5000 Krc/CM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhw 6yAeT 
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P = 38.8 -3000-116400 kH:. 

llpM K03(|)(t)MaMeHTe 33naca npoMHOCTM 
K = 1.3 



15 a AO n. = ^ = ™f = 3846 Kfc/CM 2 



a np =^+3r? a c: 0) 



20 H Sce«t.ipy6w 

S C eM.Tpy6w = 40.7CM 2 : 

25 aM = 1^2= 2860 Krc/CM 2 . 

MoMeHT conpoTMeneHMfl KpyMeHwio 
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W 



n ■ D 



_0.12 _ nfV ~ 
D ~ D7R ~ " 



rAe D m d - cooTBeTCTBeHHO napyxHWM m 
BHyrpeHHMM AM3MeTpw 6ypM/ibHOM ko/iohhw, 
m: 



3,14 • 0.14 3 



W = J - , r i6 "' ,M ( 1 -0,86 4 ) = 
= 0, 

4$ H3(1) 



= 0,000244 m 3 = 244 cm 3 . 



50 



3 T K3c — <f np ~ O h - 

r«ac = / O np "~^m2 • 
V 3 



M _ ; T y 



V 3 

0TKyA3 AOnyCTMMbIM MOMeHT. C KOTOpbIM 
55 MOXHO CKpyMMBdTb 6ypM/lbHy»0 KO/lOHHy A^» 

npneeAeHMA ee bo apameHMe. 6yAeT 

M = W J~^- a l = 244 ^3846 ^- 2860^ 
=361 120 Kf 3 - cm = 361 1 Kf • m. 
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TorAa ycM/ine. B03HWKaioiuee ot aToro mo- 

M6HT3, C0CT3BWT 

=S = 40573 ^' 

2 

rjxe Di - HapyxHwvi ahsmgtp K opnyca ycTpofl- 
CTBd (waroTaB/iMeaeTCfl m YBT AwaMeipoM 
178 mm), m. 

ripn BbicoTe OAHoro ponnKa 100 mm. A^a- 
MeTpe 40 mm m BbiAavDKeHMM xaxcAoro po/iuxa 
M3 Kopnyca ydpoiiCTBa Ha 5 mm n/iouiaAt> koh- 
TaicTa Skoh, po/mkob co cmjitom ctchkom o5- 

C3AH0A KOflOHHb! 6yACT l43MeHflTbCSt OT 1 AO 

145 cm 2 . 

BoKOBoe ewnpaB/isiomee ycwnwe, co3Aa- 
BaeMoe ycTpowcTBOM. paaHO 

O - 0 

Uaun — o • 

OKOM 

3to ycM/iwe no Mepe bwaojdkghmr po/M- 

KOB 113 K3H3BKH KOpnyCd VCTDOMCTBa 6vneT 

M3MeH«Tbc» ot 40573 ao 280 kFc/cm 2 , mto 
3HdMMTe/ibHo npeBOCxoAMTycwnwe. Heo6xoAM- 
Moe A"fl BbinpaBieHua paccMaTpweaeMoa 

CMHTOM 06caAH0V1 KO/IOHHbl. 




(pup2 



<t> o p m y n a M3o6peTeHM« 

YCTpOMCTBO A™ BWnpaB/ieHMfl o6caAHOM 

KonoHHw. BK/iK>Ma»omee Kopnyc c kohwmcckm- 

MM np»MOM M 06p3TH0M ManpaB/lflK)lAMMM M 

5 Ko/ibqeBbiM na30M Ha HapyxHOM noBepxHo- 
ctm, noc/ieAOB3Te/tbHo ycTaHOB/ieHHbie b 
KonbueeoM na3y xopnyca xo/ibua c na3aMM Ha 
B33MMHO o6paiueHHwx nosepxHocTAx. ycTa- 
Hoe/ieHHbie Ha xopnyce mokav KO/ibijaMw c 

10 B03MO*CHOCTbK) BpaiueHMfl pOAMKM c awcTyns- 

Mil b Bepxneft h HuxHevi nacTflx, pacno/ioxeH- 
HbiMH b naaax xoneu. oT/iHiaiouteecn 
TeM, hto. c uenbio noBbiujeHnw HaAexHocm 
pa6oTbi ycTpoMCTBa aa cneT npeAOTBpaiueHMst 

15 ero 3dKiiiiHHBdHMR 8 CKBaxoiHe npn OAHOBpe- 
MeHHOM 3KOHOMMM 3HepropecypcoB aa CMeT 
06ecneMeHMR yMeHbuienwi KpymiueroMOMeH- 
Ta. na HapyxHow nooepxHoc™ xopnyca bw- 
nonneHbi paAHa/ibHbie na3u, MMeioiMne b 

20 nonepeHHOM ceMennn xopnyca paBHOMepno 
M3MeH«KDiuyioc« rny6nHy j\nn paAwa/ibHoro 
nepeMemeHWH ponnKoa, npuneM po/WKw paa- 
MeiueHbi b paAna/ibHbtx na3ax xopnyca c 
B03MO)KHOCTbio paA"a/ibHoro nepeMeme- 

25 hub, xo/ibua ycTaHosneny c B03MO)KHOCTbK) 

BpameHMH OTHOCMTenbHO npOAOAbHOM OCM 

Kopnyca. a a*wh3 na30B xoneu b nonepefHoft 
nnocxocTM Kopnyca pasna BenuMMHe paAua/tb- 
Horo nepeMemeHMA ponnxoB. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 2nd column) 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A— A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cyhndncal nng 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgffcm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm {grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor # = 1 .3 

<We = ^ = ^°=3846kgf/crrf 

p 



o„ = 



c 

'"'pipe cross sxtion 



Spipe cross section ~ 40.7 cm^ ; 

116400 = 2860kgf/cm 2 



C " = ~407 
The torsional moment of inertia is 

16 

d 0.12 
a = — = 



0 0.14 



= 0.86 



where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



4 



X tan 



T <*" |V "V 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384ff-2860 



= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 



Q= M. = 3611 = 40573kgf. 
W D. 0.089 



where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. ,.*•». 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

^stragttenirg q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a easing, including a body with tapered forward and 
reverselides and an annular slot on the outer surface, rings with slots on facing surfaces 
r a t are moused in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
b e r e enle rings so that they can rotate, distinguished by the fact that, with the am 
hCovU the reliability of operation of the device by preventing it from jamming in the well 
3fa the same time saving energy resources by reducing the torque, radial . ots are ^ade 
1 he outer surface of the body that have, in the transverse cross section of the body, a 
SiSSTSttSg depth for radial displacement of the rollers, where the rollers are disposed 
rSllTtf of the body so that they are capable of radial displacement the rings are 
molted o that Ly can ro Je relative to the longitudinal axis of the body and the length of 
£5. in th rings'in the transverse plane of the body is equal to the radial displacement of 



the rollers. 

[figures under columns 7 and 8] 

[see Russian original for figure] 



A-A 

[see Russian original for figure] 



Fig. 2 



B — B 



Fig. 3 
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